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Abstract:  Observations,  re-analyses,  and  climate  model  simulations  show  strong 
surface temperature trends in Middle East and Arabian Peninsula in the last 30 years.  
Trends are especially pronounced in summer exceeding +1K/decade.  However, some 
regions, e.g., the Southern corner of the Arabian Peninsula, experience negligible or 
even slightly negative temperature trend.  The rapid change of the Red Sea SST is 
associated  with  increase  of  the  meridional  temperature  gradient  that  might  affect 
circulation and biological processes in Red Sea .The preliminary analysis show that the 
observed  changes  could  result  from  interaction  of  global  changes  forced  by 
greenhouse  warming  with  the  local  fine-scale  circulation  and  radiation  changes 
associated with the shift of ITCZ.  
To better quantify those processes we conducted global simulations using recent GFDL 
GCM  (HIRAM)  with  25-km  spatial  resolution,  as  well  as  nested  regional  model 
simulations  using  WRF and  ZETAC regional  models.   The  GCM simulations  were 
conducted using recent version of the GFDL GCM.  They capture well the northward 
shift of ITCZ and corresponding circulation effect as well as change of cloudiness and 
incoming solar radiation.  ZETAC is a GFDL regional model that shares model physics 
with  the  GCM  but  allows  conducting  very  fine-resolution  simulations  and  is 
advantageous when forced by output  from GFDL GCM.  WRF-Chem was run with 
GOCART dust module activated to account for effect of dust on radiation transport. 
Regional  simulations were conducted in  the domain focused on Middle East.   The 
simulations  with  regional  models  are  planned  to  be  used  for  an  in-depth  process 
analysis.
